Purification and characterization of a lectin from the banana shrimp Fenneropenaeus merguiensis hemolymph.
A lectin from the hemolymph of the banana shrimp Fenneropenaeus merguiensis was purified by affinity chromatography on a fetuin-agarose column following by gel filtration on a Superose-12 column. The native molecular mass of purified F. merguiensis lectin (FmL) determined by gel filtration was 316.2 kDa and its carbohydrate content was estimated to be 4.4%. By SDS-PAGE analysis, purified FmL consisted of 32.3 kDa and 30.9 kDa subunits. These data suggest that this lectin is an oligomer. Two-dimensional electrophoresis showed that it had a pI value of 6.0 and was mainly composed of glycine, serine, histidine, glutamic acids and glutamine, with relatively lower amounts of methionine and tyrosine. Purified FmL expressed higher agglutination activity against rabbit and rat erythrocytes than with those from human, and its activity was Ca(2+)-dependent. The hemagglutinating activity of FmL was stable up to 55 degrees C and at pH 7.5-8. N-acetylated sugars, such as ManNAc, GlcNAc, GalNAc, and NeuNAc were strong inhibitors of the FmL induced hemagglutinating activity with NeuNAc being most effective. Porcine stomach mucin and fetuin were the most potent inhibitors of FmL. Purified FmL caused selective agglutination of Vibrio harveyi, and Vibrio parahemolyticus both pathogens of this Penaeus species and to a lesser extent Vibrio vulnificus but had no effect on the non-pathogenic strains; Vibrio cholerae, Salmonella typhi and Escherichia coli. Its bacterial agglutination was also completely inhibited by NeuNAc, mucin, fetuin and also anti-FmL antibody. This observation indicates that FmL may contribute to the defense response of this species of penaeid shrimps to potentially pathogenic bacteria.